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[ % m © mm ft m m ) 

&&2ntz®%mmft&#tv/£tztt®&mmft®i&%tzwi£#. 

TGF-/? 'J-©^®ll*L,<ttSiO^ £ L < it 

, MP62) * fc tt * ft * a - K 1" * D N A E M * * * * # B * » tt * J; / * fc tt 

hasc-pure) D > & = * )V is ^ A £ ^ tr » gij * fi v h U 5» ? ^ t 85 t 5 . # $g HJ§. 

ftS>©^JBfc$-rs„ 

TGF-/3 ;-/t-775 'J-ti*t**<©iIBf tt» J£<6tCfc&.SiS*# 

» * i v » t « « o ^ * * J: v « « o s « a c si a u & ffl Jfe c a ffl s n * . tgf- 

^ U - © * > A - £ 19 t S V tT a - t o . t> X it , m fcf , Robert 
s, A.B. & Sporn, H.B. Handbook of Experimental Pharmacology 95 (1990) 4 
19-472 ; Kingsley, D.M., Genes & Development 8 ( 1994) 133-146*5 <k V tl 
&©*?§! ffl£)ftT^5:£i&£#JiB£*l&V>. C © > A - i: L T fct v TGF-/J 1 
, TGF-/5 2 N TGF-/3 3 , TGF-/? 4 , 43 «fc 7J?TGF-/? 5 © J; 5 ft TGF-/? ^ > S 4 s 
*tf&*XS#s int^^ttt, «*ttx *H»fr» 5,284, 763* ; R#H»*r»0 
376785-s§ ; * B # tfF * 4 , 886 , 747-5f ; Madisen, L. et al. , DNA 7 ( 1988) 1.-8 ; D 
erynck, R. et al., EMBO J. 7 (1988) 3737-3743; Jakowlew, S.B. et al., Mo 
1. Endo. 2 (1988) 1186-1195 ; Kondaiah, P.et al., J. Biol. Chem. 265 (199 
0) 1089-1093& #85 ;* ftTfc V> . Jf*n©7^^tf>^/?A, /? B s /3C, % i V /3 

ft C T it ■. ffl z. it x Mason, A.J. et al., Biochem. Biophys. Res. Commun 
. 135 (1986) 957-964; Hotten, G. et al., Biochem. Biophys. Res. Commun. 
206 (1995) 608-613; Oda, S. et al., Biochem. Biophys. Res. Comm. 210 (19 
95) 581 -588 #83 $ fi tz H „ GDF-12fe£fc, T K J B ffi Htt 4 s % 5 tz #> t C © 
x-^-7 7^ l J-t:*ltKi:i) i f 
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£3 (WO 96/02559^ * # JR S ft ft lr* ). 0 A * J: IF 0 B fcfc $ ft * * " S ft © K 

o Z. tl Iz o ^ T (± > Vale, W. et al., Handbook of Experimental Pharmacology 
95 (1990) 211-248 ; Vale, W. et al., The Physiology of Reproduction, Rav 
en Press, New York ( 1994) 1 861-1878* # m * ft ft ^ . BMP ( # J£ ffi JB A * > ^ 
>JI)775>J-<D^>^-tt, * > A ^ HBMP-2(BMP-2a)> BMP-3, BMP-3b s BMP 
-4(BMP-2b), BMP-5, BMP-6, BMP-7(0P-lK BMP-8(0P-2K BMP-9, BMP-10, BMP-1 
K BMP-1 2s * «t IFBMP-13S dtf H ft 4* i'J-S»J5St*. £ ft O ^ 
T(ix j^Jiii N Wozney, J.M. et al. Science 242 ( 1 988) 1528-1534 ; Celeste 
, A.J. et al., Proc. Natl. Acad. Sci. USA 87 (1990) 9843-9847; Ozkaynak 
, E. et al., J. Biol. Chem. 267 (1992) 25220-25227; Takao et al. Biochem 
. Biophys. Res. Com. 21 9 ( 1 996) 656-662 ; W0 93/00432 ,* W094/26893*§- ; W0 9 
4/26892^, *itfW0 95/16035^ M 3 tl ft V> 0 C ft & it 7 9 - 7 * GDF- 
1, GDF-3, GDF-9, GDF-10, GDF-11, ft & K ft # B # * <k / $ ft tt ffl # B * 
tHi!Ltfit:itlctfSffeft5GDF-5, GDF-6 N * £ GDF-7& ^ tr GDF ( ti « % it 
B?)77; 'J - T* & & o Chto^tlix McPherron, A.C. & Lee, S.-J., J 
. Biol. Chem. 268 (1993) 3444-3449; Storm, E.E. et al., Nature 368 (1994 
) 639-643; Lee, S.-J, Proc. Natl. Acad. Sci. USA 88 (1991) 4250-4254; Cu 
nningham et al. Growth Factors 12(1995), 99-109; Hotten, G. et al., Grow 
th Factors 13 (1996) 65-74; Chang, S.C. et al., J. Biol. Chem. 269 (1994 
) 28227-28234* # RR 3 ft ft V*. 7 S > ■©« BttClBH UTGDF7 7 5 U - 43 J: 
IF BMP 7 7 X U - <DV 7 9 7?$1Z^ < £ ft <D Eft t) # II f> ft & o £ft> ^>3 

3 £ Ax e6 * <etgf-/? ~7s — )^ — ~? ? \ 'J - <d * > n — dpp£ <fc rr 60Afc: Sbt 
«#BII6J3itf8»B*l6S*iatKJ:#RliET!ftofc. ^tit^oKi, 
Sampath, T.K. et al., Proc. Natl. Acad. Sci. USA 90 ( 1993) 6004-6008 5: # 
JHSftfcM. *>^^llK-*U>*iV#*J«B**>^»»**fc»**^ 
o 3hto^Ttt, Basler, K. et al. , Cell 73 ( 1993) 6 87-702 ; W0 94/01557 
?£#!H3ftftv>o ffl * © * >^-©ArDilfti:o^T©i£t«:?nt^ 



001-505097 



^^^to^^T(±^ Aono, A. et al., 
Biochem. Biophys. Res. Commun. 210 (1995) 670-677; WO 93/09229-t ; K W ¥i 

mm o 626 451^- & &m £ n fc.v> . t % tgf-/? 7 7 ^ >j - % bmp7 7 s. -a x 

£F GDF 7 t 5. U - ©-y- 7- 7 7 K U-t:lt5#< / ft#B*ffi*iff 

« ffe CD TGF-/3 7 - - 7 7 $ 'J - CD ^ >^-tffffl tf fiDlSC^f ^ 4 

* 3 £ k * J t § 3 » £ tl (c o T J± x 05 fcf * Hock, J.M. et al., Endocrinol 
. 126 (1990) 421-426 ; Wang et al., Proc. Natl. Acad. Sci. USA 87 (1990) 
2220-2224; Wozney et al., Mol. Eeprod. Dev. 32 (1992) 160-167; Sampath e 
t al., J. Biol. Chem. 267 (1992) 20352-20362; Ogawa, Y. et al., J. Biol 
. Chem. 267 ( 1992) 14233-14237; WO 88/00205^ : # S ft fF ■% 5, 013, 649^ : WO 
89/10409-?- ; WO 90/11366^ ; WO 91/05802^ ; WO 92/15323^ ; WO 91/18098^ 
; W093/00432^ ; WO 93/09229^ ; WO 94/01557^ ; WO 94/26893^ ; WO 94/26892 
-ff ; WO 94/15949-5- ; WO 95/01801^ ; WO 95/01802^ ; & X V R tti « «F % 0 626 4 
51^£#!?=?£ft£V'>o fH^©*>^7M©*£&!&#:fcJ;^#©B^©il*IT- 
M & 3 ffi ffi T- ^ ffl t 3 & © # ft 3 £ tf> v Cffltaft^/OJISl^Hiil* 

'ft 3 . £©«fc-5&*>^*K© g-& «8 * S & x #«BI§fc**iiS.- 

TCF-/8 7 7 5 'J-©*>^7fC(-t&fc>*.s MP5245 <fctfMP121)lC*f-r3DNA 
E5U*iV*>^^fIE5UK:^^Tttx WO 93/16099^, WO 95/04819^ £ <k V 
WO 96/01316^ t 8B* * fit l> * . MPlZltt % Kt±ifbfe7^fK> / 5 C T* ft 3 
. fttMffiSJitfHtfBStttfflEfcaiSiU-r^ 5 MP52( til fifc % © * Tf tt GDF5 £ 
Bp (Six 3 £ k t» ft 3 )te^ # V» (WO 95/04819-5- U £ tfHotten et al. Gro 

wth Factors 13 ( 1996) 65-74),, 

*#B#ffi*£ V/£fctt«#B*ffiS£1- STGF-/9*-^-7 7 5 U - © * 

TGF-/? 7 - A - 7 T 5 U-©p<>n-{C^W*7fi©ffi$v75 1 'r 
£©*-A-77'$'J-©*l/A-©«ttJfcSB:, - AS 69 t !± AT C > *^~att 
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&tz\±w.ftmmm\$. it, fft a tt n «i -s- s§ as * «t v/ * tz 

R C 1 960^ ft C * T » tt fll 16 5fc # ft » » i: b T 'J > » * ;u •> "> A -b 5 $ » * . . 

* © fU ffl #I8$& £ ft (Bhaskar et al., Oral Surg. 32 ( 1971) 47)» C ft « , 
^©^;u-7 , ©ffl ; &f**s#o^^HJ5K»tfb^e<]t«fWl-?,ci:{c:»^<*©T- 

© o W g5 fefc , .1970*£tt8JS fc Battelle Instituted ff ft ft fe (Heide, Ko 

ster et al., Z. Orthop. 1 18 ( 1979) 398*5 <fc tfBiotechn. Umschau 2 ( 1978) 2 
26) 0 -ft5>©W^T-(±v II * ©CaO/P , 0 , it ft # t 5 U > © * ;U "> A A 5 , M 

* s . 

(a) WSOtloy >»A^J">At7? s»»7tt, «ftfc*ffl«EWttCJ:>) 
ft It £> ft * . 

(b) ft M iil « W14 >. it, 3/l©Cap/P, 0,itlSt5t5? 1" ft t> 
*> , 0 >| E * ;i/ > £ A TCP, Ca, (P0, ), (3: fe fcfc , -tr 9 S *> >? * UT 3Ca 
0 • P, 0. t #*>ft 5 )i: , d-AHCMS RJIt* t 1* o * ^^7/^ KHA)* 
©*>©, t%it>*>\ [Ca, (PO, ), 0H]£ ft ffl V^ T 31 $ ft 5 o IfflgSttiC 
frftofcfccDTfc*. * « * £ , ft * S S ft «f M ft # T- 5 t r* d * n, 
7**1 h ft ^ tr #"© MfH£#©Mi±, K«c<0JttWJ6t**»6d» • 
5 . TCP J: HAtt « «A © A3 * II J* £ * *' * # » **ttft&tffcflll®»8«jeK( . 
«iB, ***itV3l*)B:*»ft!)Hft*. M ffl rF ffi tt ft * f 5 # If tt > * 

(c) 'J >*=*/I/i/ * ATCP©2a©ftS£#fl¥tti&gtt(-r ft ft *> , ip g jg & 
* M8c Utter -TCP** VfcCs $ « ft M» Jttt 0 -TCP)ft 6 IF C t K o * 

-> ;u.7" hHAfi, <S93«K©£#8?ttft*r-ri>o tftfr*., 4ttrttBf _ 

»S ftT ^ 5 HBC, »*SKffl«K»»*fcttlRJR*ftS. Ramselaar et a 
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1., J. Materials Sci. 2 ( 1991) 63£ <fc ft J£ , a -TCPti £ V /3 -TCP& H « 
4f^lttSlt5. HAtDlftiRtt, i#Stf li^tCiP*^. Schuster, 
Beide & C J: S ft fc ft J8 V\fc SE» (Battel le Institu 

te Frankfurt® «*S ) fc £*vfc^ #•£ Bf » S ft T 6 TCPtt ft ¥ W fc fl- 

ma til 

« isj * s -r * . t * t> *> , ^js^iv^iB^nfcatio^wttx # tt « a b 

(bone-degrading cell) # IS 4- # t* £ S fc> ft 3 # s b K d * i/ )\, 7 )\ $ ■< 
h © fc *>o < !? £: b fe »£ JR ii > #«*«iS(tt#fflJS)®ttll«Jfcfefl!fc 

(d) TCPiS <t WHA& * f: Lfc£fr«^tt'J > ft * ;u •> >> A -fe 5 5 y * ;* tt 
^ ft t H aiOBattelle© 9 - * > ^ ^ ;i/ - 7" C <t !) 1970*£tt 1 16% 2£® T* EP ' 

«^fc*sftfc*S£«i*fc£*.«s*e^£#3£fcft<#Jtr»sfc-f* 

ft^ftS- toSft, cffllltfettlCMlt r^ft^ftj h^offlfg* 5 
* A $ ft tz o 

tl§';>l*;i/i">A-t:75-^^fflI*5ffl^*i^ CaO-P, 0, (+H, 0)^ © 

a « ft «s ii i: <b i: o ■ a c -3 r © b li a » « # * tt a o & e a ft * _ff 5 fe » 

T * > £ # I? ft S b V> HA& ^ - * i: b & # *4 £ , 00 tf , % m * * f h © ?S £ 

f ioia 4«i.wft-stfl9ffiittefflt sf^tatt, b b5 $ %. ft & 

4S*f-r£^--1f-a s £'<'' l o Z ©ISM C 91 -f Sfi 5 ft H X *V De Groot et al., B 
iomaterials 1 ( 1980) 47 £ <fc Bauer and Hohenberger , " Berichte der DKG" 
66 ( 1989) 2.3C #g $ £ ft.T V> 3 . 

« iE T 6 4> $ T- a ?) # a £ rp ig T" X # T* » * £ S © & ffitt *4 C tt , TCPffi i: H 
Affl i: ft © 'J > ft * ;v > tP A ffi ({« it , 'J > ft ~ * ;i/ t> A * fc fcfc 'J > ft E3 * )V 
j> i> A , <fc if 'J >ft*;i/i">A^7^)i:©*^tc{±o & t> b ft v> ^ 

4b5pItEtt©feSv^D77-^©Sttftfti:, * g.ft £ % g 3* W ft If £ -p 
t^5, ^©.fcd.ft^PftCfeSlifiE^W-rsWJlsfT'iS^liilSmS-r^iis 
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&fc*f t 3 i§ Sfe £ JBS 4 s 31 *l £ (Bauer and Hohenberger, " Berichte der DKG" 66 
( 1989) 23), Ii««Sj«»i s #4Ifl()^*t8©#S l:Mt 5*Jg»iiMc& 5 

«**t>fcfcttft tt\& S> & ^ £ t # % *> 2. . 

2o©£g& * * 7*© >J >8* ;i/ A , 1" 'J >»= * «> A (TCP 

)'iitfkFDif>>Jl'7^H l- (HA) tt , ft £, © IS iR © i i t M j* Ulffl 

i^tfl&J. #©#£(l?fl^©gfl§©3£*s SSH<ttf*CtoTtb 

ft & ® £ h 3 i§ £r s TCPtt - B# W & # » * i: l/T 43 fc # *J * S . -hh ii S 
1S5C, HAtt % 0Q x. tt" s *bl/;*©itafe^Tfc#»jK»fc£M*t*4$&ttte©5Ffil 
tt«ttfcOit»W*:»j»*ll!»-r*C.i:* i a*ix*HArt»«*f©3-'?'f > ^ 
£ T ftJH C t> & 4 #© & * *fr 3 © fc # * b % * 6 ft s . 

* 16 © e « it > m % m . th*if©g««c*5^T^tisv'>tt#^» 

Stt#<fctf/*fctttt#ll*«tt*ai^ l^liCix^t-tfilStiTlfcttjst 
©^^S%feftV%**)-oTV^T*)«ito-rA J T*fe5SfUV^ffl^i*:&SttfSii:-C 
* 4 . C © «t a fc 5S ft tt s *fe # * <t -v / £ fc tt « # C S £.* OStSi, w 

cciraii, «fc # ff* ^ £ £ / £ fc tt 51 # ff2 f£ ^^t-5#3^^ffl©^ 
A * «k V B # £ * ft * . # A t U T tt * tt#B*tt*JiTf/*fctta#B*tt- 

ttfti^J > ® * * f * a « £ * 1- «. v h y ^^Sfitf^ih, A&Bt«i 

2-3ffl«^A*itfBt*tf*f»tfll«SnS. Attx !fc#g§£rStt:fe c ktf/* 
fett«#«»«tt*tf-f* TGF-/3 X - ;t - 7 7 2. 'J-Ci*f511^fetttl 
©* : &-Mft^fett-v7 1 a-aft;^>^7^^^tr^>/t^H^fett^>^7f? 
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£ fc fcfc /? - 'J >B=*^S/Ht5 5 y^7fc^tr#JfcJ&B#6t£JI&v h 'J * * 
7fclff. Att % #*i£i§rt5^fcfc<Bfcii£tfo^T:fc»K 0!l * f£ > #f?^as 
t*^TBtfft*Dii^**)BCtg*t?t M SS SftB4>&ifl>-3< !) A ft 
2Kfct5£#-5;:fc#T-&3. ft -3 T > AfcttbT^fc>®5f|iJSPaaj#fT.fc;ft..5rfc 
JC fc 2> . 

ccii*; a li J fc , ± R a * > * K £ & tt * > /t * K 8$ ft * 3 - p -*- s 

i^CilT, DNA#«ttU4Mi5C, lift 
Jl*Q©£i£tc<fcoT « M -rscifcfeT-tSo JHH©ffl*S<£^©;S!ttti©&> c © £ 

*KfcUTffffl.f*Cfc#T**.' 

ft o T , DNAtt, ff£L<tt««©B»*fcttffi*£ff-5E5UfcH«^f*;* 

fc b *, , iiffl B§ © 12 ?J © M T T- * >^^K<DX£.t9i»]B£-rffffiC:*A1-«C 

-15 s DNAUJt »«fc»3P'«**-±'Tfffiffl + *ifc_t|-eg«. 
rtt#B*iStt43«fcV/*fcttffl#B#iSttfc#1-S TGF-/S * - ^ - 7 7 5 'J 

> £ ft 2> * > ^ * K fc St 1*1". S iiXttt, TGF-£ ®/>n-, T^^tf> 
s BMP 43 <fc V GDF 7 r 5 T- , ft £ MP52^ *:6Vtjl*fl«JtH-OSIttft#1-5-t 
n^CRfristlhS. l/tf- F £ <fc V * W< 7 ft © E ?y i± > S5 M 

© 51 ffl # ®t * t IB « £' ft T <^ £> . c5Lfc*K«lJCDMwrtSH: > # Bfl *ffl • * t ^ 
Sh5 © fc 1" S . ffSKtiU-Cil&ettJCfc-UTtt, ±IB©*>^7!»©* 

L < l± , BMP 7 7 S 'J - £ J: / * & fct GDF 7 7 ^ U - © * > ;t - , ft (C MP52 fc [§] 

tn:r*-iii* ( tv/**ttilli;s'i'^*eit*t**>/^l(4 | «*ft 
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- A - 7 7 X 'J-Cfl*t5i«C^>/^I©8^ti^ift^ |fc # §§ j» fg 
UiW/*fcH:aH»IS*l6ttx JI0*Q©SllfcT-I£S£-r£>ci:* s T-£3o m * « % in 

vivoT- tt , 7»hO»SIIi|'t»iS £.tt 1- 'J »nt«C^>^>J(i 
&1&Utz'&, KtiSilJf/SfeliSSIiitSCttiiotfixK, Sampath 
, T.K. et al., J. Biol. Chem. 267 ( 1992) 20352-20362* #J« S ft V> )> 43 
<fc XJF / $ (i in vitroT*{±^ R0B-C26*B §S ( Yamaguchi , A. et al., J. Cell Biol 
. 113 ( 1991) 681-6874#JH3 ft & «fc V/ * fcttW-20-17«BIS(Thies, R.S 

. et al. Endocrinol. 130 ( 1992) 1318-1324* # ffi 3 ft tz ^ ) t 43 V> T T )\s * 'J 

e*X77*-«iStB*t5:i:l:ioT, 43<kO t /£fefcfcifflBS^h 'J s> 
£ X © £ >;^S©^I§IISt5ifct:J:oT (Hock, J.M. et al. Endocrino 
1. 126 ( 1990) 421-426* #JB £ ft'fc V> )> 43 £ / S fc tt Chen , P. et al., Exp 
. Cell Res. 195 ( 1991) 509-51543 «fc V/ * tz ttVukicevic, S., et al . Proc. 
Natl. Acad. Sci. USA 86 ( 1989) 8793-8797H 13 « © $ R V IS & S C t # T- £ 
5o * w^ltt, Utv^ttiivM^ MCfcfc* full 

ftn/^SHt, 1-&t>%ro^:7^KS##*<rfcj&ffi^ffiJlSft&*> 
'^*H43A-V/Sfe-tt4»Sttfc*lt«tt»»*^i&v^3iiDOSfcttiJ!tH$ft 
fcN-*JS43«J;V/St(±C-*JgT^yKB2 9'J*«-rs^>^7Hi:b-r#Sb 

, tgf-/5 ^-^-77.;'j-oior/«^s, gtjtv r * f tr >\ bmp, 

43 £ V GDF* >^*K©«tgtt*>^*;v£fett/43.fctf:7n^:r?- K » # * * £ 
>yt»R«|U«ir«'C**. » «5 1" S 7 * l/JTf K 43 £ * > ^ ❖ H 

©E?'J(±s iiuffi©§IJB:fciSR*KfB«SftT^ao Z r> b & tf * © 18 ^ ft S tt N ' 
Cd*ftS*>©fc-*-S. JESRk*>^*kfc»-rsiEttfc'J-7*-f >^ 

ft©.*>-**H©*tJ61-*3fl--PB8ife*.5#, C itC-OV^T tt % Mol. Endocri 
nol. 5( 1991 ), 149-15543 <fc tfProc. Natl. Acad. Sci. USA 90(1993), 2905-2909 
£ 13 « $ ft T U S „ 



( 13 ) 0 0 1 - 5 0 5 0 

oTUH#,::«)»6C*Sfc, iS tt # * * *: M fc-g T tt fc 6 ^ . :ft 
£ © * > ^ £ H % tK T £ * % .9 » K t> is, ttz \Z.7 *©.fc-3&«*£a 

> ;wb % u > m it , m,mit, a & v m sn t © x * ? ;nb c «t o t * > ^ * h s afe 
T tt & e> '& vv. . 

##giii3©#C#.Sbv\^;&$«££.^Tvj?£#A8:, 
(i)S?9*flCS*Hi*i';^«I}»<DJ«»i»J:, » IC, «fg 

(b)*HWfc:ra biSttfefc-T i> (a)©f£f?S:g|5 # ©-SB #tSSN-*«Stt 

< c )fl!i © » » fc * -T * * > ^ * * * JB If t b T * jJl E W » * 1 k tt Jl ft 
*R'WCBHJ«tt*#"r (a)* fcli(b)tSJEt S SB # £ ^ W U 

(d) (aK (b), Sfett(e)©«i*>^*K©-S»S«*t5fcJ:6t, TGF-/S 

5 'J-fcfcJfctSffe©-* > /< * K © - SB &lk * >^^K©ff5 

. $ T- * * b x 

(e) (a)Md)© ^*S*££*-*fci:*>S^ TGF-/? * - - 7 7 

(f-)(i)~(e)oriftS»*^^S^itUJ:il:v TGF-/? * - - 7 7 
5 'J-a3fS©fk©*>^7R©-:lfc£'i>fc< ktia^tt?, 

-fflHffi««T-{i^ic, j&s** >^ >? »MP52t fcii^ffl^tgttgp^*) l < am 

frtft^n^ d©«-&©Sfi^!8tt, !fJ Ktt-IfttlTUStS. 7ffl© 
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»T M- # » C SF * b V^ „ 

i:&.<#*C-<Mb-eS*i:POB$C, & ffi ft © « H « il.± £ fe (i * 1 fl§ >I * fc £ 
ttS#©it&8<jftit*iftfiJ$1-S U i/»*;t/:S">A-l:5 ? * 9 * ft j£ I* * 5 . b 

*> b a 4 s & s # if « ©•» tt ^ & * j: v ■ n c tt tu fig & m a # * u a & -e , s 
«;?F'j?n(D rj^gftj lifsuftn. 'J > @ = * ;i/ > >> a , # t\ /? -T 
CPS C * fc o -TCP ft ^< - ^ b fc * * flB © * # ?L tt ft # S tt fi # h 'J v * * 

?LM/?-TCP (phase-pure and open microporous 0 -TCP) it, £ ft Stt £ «fc W # 
J&fifcBJSeffrtflfcB-TBK, # BT JKffi t # V> T ^ b -5 5fb^8<J^»©)^mi: 

bTlftT-U>SilfSEb> ;i ft ##3ffl3B§rSff ©»&£*# L , in situ 

t? sr k b t f^ffi b t #g ansa ft sttfls -r a . *B<a©»j«aB(iHtt#se)-e 

g ft ^ h 'J ^^^©{b^e?)^»i:i!SiRi:4 s l5|B§t:®c^fcii^, JlH©#lf^gC 
©aa*.ktf*|j6ftia«1-*«ftfc«£i:fcS. c © «> © fii 31 ^frtt ^ * ^ a 

lis, H /? -TCPfcft U T lit 5 C i: Tf t S . il © » H tt * 

afffitfi^ii^ffl^tltv^. ft* © 20~ 60% © fg H # 3 & S. * n «j ?l 
H > ft -fc ffl #6 # ft a - * fc fct/J - 'J >lEA)i/->nt7 S . s> * * Ji *S £ 

!?t i^. ttfc#*b^&ifi»«fc:fe^-^ ea*fl9Cffitt»ao-*fctt/S-»j 

> & = * ;i/ > £ A -tr =7 ^ffl-Sfiflf'fXIiv 10~ 40^£ a© $5 ffl T- & 5 . 

T-g5o ft o T s 7k s ifiL m > Jfil * x £<fctflfu*©£?ftE«fflkbT$?®ft$ft 

ft o T > # & BJ§ © fi g ft IS S Ji , 2o©fi£#A£«fctfBft^&, fi£ # A © # ffj 
fiK^ffl* J fiR«-B©#BfiEg|«^fflt«k!3fflftfl5tti*iSns^*«:»i|s|T-feS. 
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#JB«*l©ffjfUfcfi6*fca&'3< % © T- & 6 . *^l§©C©in^H$MST- 

ci©^^, ha© £ ? & a » ;mi > £ # $ # m ^ & «k * > ^ * it m m & a c. 

jfcffl 1" S © fc S L T ^ & V> £ £ O . 'J > g!Jg # 7 * , % ?> tfiCCaP© *P £ £ 

ffi*fcttffl»^*,.efc*fc0i*ttii«iA»6#6n5fb*fl<jaicit"Tb y * * * © 
*>^*jtiia*^i«i:»siLfei*ftfflS*t. sc, »a&fift«s©-^h 

O^tSk, n# iR £ 3 «J $ij # ffl £ ^ -f - i: ^ & o T , £{£?SttC*f-r3«i 
Slff ffl S; w 1 1 i; A* B§ U o K^litC, 5. *n»?LS©ffilW#&TCP(» 
IK ti/3-TCP)£^-* Lfcfi<*»»fc, ifitit fciiifii*©^* 
h tOSpftt-ttv v h 'J "» * * £ 1 # * > /1 * H T- & *> WL W £ ft & « ^ T- *' ' 

U ***©««*« /.MRfcJfPilfctB^, £ ft % ^niail^^Lt^JSWCM 

tfc^WfcSttTSJfiflt^h'Jf^BOSftStt, f & to % , lt©tl^ 
»&£ft£,> » Iffl fc ^ h U y * * k © # JB ft ff to-fc *> o & « * % ft SB . 

* « t i a * si x sttt*ttStf»aki?T, # flu a * > * k a « t* # # ■« 
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«*&fDttttffi*fett81iD&tt*0S*<fc®ii*** j& # A # ^ h i; y * * © 
»*^BO§*nji?L«iaca«1-5BCi:*»«fc1-***«!©»*#»l*0« 

s * a t- <& 5 o 

tgf-£ ;-«-77$ >j-©i'>;^s©It < tills ip iz is if Z * 

K*4*fcE*;*ftT^4. MP52/GDF-5*fctt*CDStt«frK-<OH«K:ilt-.5 
#tttt LTI±, WO 95/04819^*5 <t IFDE 19525416. 3^ fc 5> VtHotten et al 
(Growth Factors 13 ( 1996) 65-74) # $ If fe.ft 5 = 
MP52© * £ © J; 5 fc * > ^ * R # §J Aft© iiT-§at 5IIt>t^>/^S 
Siitiid, ^ >;^l(^Jx«, MP52)tf JStt?B«T» ^5 <fc a fcfEtt© 
jat*>^*HSajct*. E. coli* SSfi $ *lfcMP52t&* Wli'Rtt, 

ffil!^ * lOliCSi.t 5 £ i: #T- § § (Krieglstein, K. et al., J. Ne 
uroscience Res. 42 ( 1995) 724-732)= * fc , iEl&f IC^VMIi, #I¥7( 
' 95)-93664^*5 J; VDB 1 952541 6 . 3^ t 13 tt $ ft T £ „ # % H£ # * ± tfRuppert 
, R.MEur. J. Biochem. 237, 295-302( 1 996 ) ) £ «t £ fib © W & £> > PJiHv B 
MP-2& E. coli*T#8£b;:ij^S^J&ra.fc5fclf£T?S*£fc4 I #;fr^-T 

D N A & „ Current Protocols in Molecular Biology(Ausubel et al 

., Greene Publishing Associates and Wiley-Interscicnce, Wiley & Sons, 1 
987-1996)^ tz JiMolecular Cloning(Sambrook et al., % 2IK , Cold Spring Har 
bor Laboratory Press 1989)£ !fil?JxTV^J;?!fe3SttSa©S£!:iD 

ffiSEfffFDE 38 10 803 C2^ C E« © * © M & ffi ^ T fi ft ^ F'J^^Bt 
SSSt5:J:ii ! T-?l.. CaCO, CaHPO, hffl^S'Stft^IiWig&i^ > CaO* J; 
tfP.0, 3&©*J&0(tfcj$EI)(Tromel, Stahl und Eisen 63 ( 1943) 21;Welch, J. 
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Chem. Soc. (1 961 )4442) t ft o T , E 8 fi&JBtt © }fc * T? < o *» © zn « £ » A, U 

1350-c* -cottgaa-cna it. ^offls-ctt, «is*4> i vco, 

££ft£>„ & ifiS 7* n -fe * T- ^ ffi IS © * M IS Pi ft * » *»5K S 
E « © 50; It. *»tftJ&»*ft«3itSJK £ fc tt 1/ * HtlT8tt».4«lt 
*.ttfS:7n-fe*H:x » H K fife o ^ TCP® # # B « ffi ( * & to % , » fc * U > ■ 

eg * ;i/ ^ a >j >$-*;i/i"i7A©;ffl)£iijg-f^<x mm&z.vug.*mB 

L T ft to tl 5 » f&;£;^lfticgc/£&/? -Ca, (P0, ), ttz&0 -TCP© ip $ £ *B o t> T (i 
Z b ifi rJ |g T* 2> o 

t^ffl^^to-yrTH!^i:^ffl1-5-i:A s T-§^^-i:iiTOe>*T-fc5a 
;h i: fcfc # M ft K x *iiCIJ^>/^IAtf;y:fti^ - f t 5 D N A 

«> ®<& mm « > ft JfciC* > ^ * k c » u t a m n a m m t- & % # N y > » * ^ 

V> . ■ S £ ffl O Tg SI > ? ^ DlJLSItflBf, g»?HJ'^ 

C £ i£ T- § ^ . ft If ft 6 , >RJHr7? f*XO«B*6*)H*x«#l'-h 
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* z't tt c , ■ * # rt » * 6 * « ^ * * » » s a mmtmmz tizfr 
x- & a o 

- «^4>cjiD«k$ixfe^>^i'KX©is»is**^siufca x s #j & * -r a 
tfmfem&fpk-mm-rzo c © t ® s gsgatc^v^i'Sioitfa^b 

- fi« iD bT* >^>f StaCftR.S*S d t\C£\) y in 
situ* * 5 5 y * Kit* 3 * * £ fc * tK 

«* 6 -b.5 S. v * *fi## ii* C * > ^ * K C * 5 C © 

s Z © 81 tt zk fcTg » * 5 A 5 * > /1 9 H «■ * 8 % »± 7(c fc £ IP L & o «fc 5 fc 
r d > 5? - ;i/ - 1 , 2/ zk , $tft7Dyw-;i//^|?Jfflt5ui:ii ! "El 

- M7kx^y-;i/©J;3&7/i'3-;i/iSiSilioLtt7 ^ s>***ji*fcD- 
NA£3&Si£ttJ§:;*#.&;ii:lC£9, D N A§Sfi8S(WiS, 0. IN NaCl 
£ tz tt 0.25M NaAc)'*» 5 t 7 ^ X £#$31 * (CDNA$^-{Cit^3# 

5*1. j&r* * ft tt, h- - r © a? $ ft ta»7 h v v t zzn%^# ; - 
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*»(!l:«5»**8»«)|»tttt, Witt, ft & t 7 s> 

*R*«JS»"T?fc?K E C * & » ft * » «K »fcfcb©J:3&*?l»»fc43^T 
« * ff d » ic x i^ti^ i9J?S5^41fS!)fc*»Sl.?5Slil)l>I> 

ft r as x *itf/tfcti:3Siak»c, E5*fcbT#a5Ee««T?*»fHfc#aa 
ft#*ffiJB t5;tt-65. 

ftft*fcttft««K:**1-*i»«ttx « S (M *, K s *#-ffcJ:*«»K * & 

is*ffl©*y *»* ufcac#tas k y ;v © jl c «t d, ttz&mmmmnw 

KCfffttff iCkiTSi. *MI^©^«, «iC*tt5t-f t^y ?Ksin 
us lift)*fctt«JB3E«fc£x «S'&tt«*CisH-5*Jflltt, 1$ C ft* * V* . * 

mm a, 9 y k&&<d* 4 7i$3ivm*L* ,€#©^A43«ti5#«n«t!j, 

10 ( ug~100mg©®HT- ft 3. I»? HJ v ^Oltt, ieftttftfcfcSftSfctt 



( 20 ) #312 0 0 1 -5 0 5 

w^sttuaBseaft? h 'j v t z)(DW mm® t> z ^xmmz 
n -a * $ m © « w ft * t ffl a a * c <t o t , *s * c * t # it t jt » & « * ft ft 

*%wK&z>&mfcttn<nm&\t, * # » * s * * v / * fc t* a # r * k 

fc #J £ © * tft- , JK # # £ jft ft JA 5 ffl (i * U < © ffi S ti , TttJS«M4fi< 

■T? * * III Ji * (» © * JH-K * * # 5 ) * » * « C » * T? * * i i: 4» » If 6 *i * . « 

3 4 s rJ ffi C * 2> o 

BiOllftBKtttTtBt. 

KjajS^lte, h h TGF-0 * >^ * HMP52© fiulEft * >/ti»I<ogi7Ul 

b n ft ^ u x ^ « . a jRt * > ^ n © n *s a a * » * b < tt , t s. y r 36 1 ~ 400 

©««L «f C ff * b < ii T 5 J K381£ fc ii 382© ffiS C -5 . ^W^SCffil 
SB#fcfc, &g400, 429, 433, 465, 466, 498, *5 £ IF 500iC 7{I © # # > 7 9- j > 

ttlifeStfiftSttli^U'v' h ij -^^iiltSbTibti,^. mitt, 4 ft ^ 

tSUt^S. 0 2tt, bj§ t & S <J > & * ;i/ $ A h u v >? 7 (m 2 © l)ffl 

ft^J& BSH^/B ft , ChW?mi^ift*ffTftfc|{Ufeti©ti65. 

Kf*iiD»*CiMTt, fcfc 5 18$^ * d ffl?L(iffl?Litg^0.5~0.7iii 

■ tf )ft * 1- 5 P3fS^©^fflft(l)(^.S6miii)ft /Jn $ ft ft (> 7 © E # ) * C » « t fe 
. tto*&fc||*T&*5*5*iBfc*tS'.b£fcS?*ft(2)BU ^ ^ « B# 
©^, »*<*«Dffl2ZCSrLO#SJ&/$b> ft * © K 'J £&m#.(3)<D9\-» £ 
© © * P^ a t - x ft Sim U £ r> 1 1 £ . !C Sf t o ft li , £;M*cD«l?l>f>K: 
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, «#tstt*#-5SEft^stttt»jwo»>ttt(iai)s a < ^55£&Bj&* s fr t> 
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mm 



fif«2 0 0 1-5 050 9 7 



(i) BWOWfe : 

(A) I3?iJ©fi2 : 5017$;i 

(B) sa?ij©s>: 7§;i 

(C) &0ft : 

(D) baKDS;- : 

(ii) S2^J©«^ : * 
(xi) Efll : 

Met Arg Leu Pro Lys Leu Leu Thr Phe Leu Leu Trp Tyr Leu Ala Trp 
15 10 15 

Leu Asp Leu Glu Phe lie Cys Thr Val Leu Gly Ala Pro Asp Leu Gly 
20 25 30 

Gin Arg Pro Gin Gly Thr Arg Pro Gly Leu Ala Lys Ala Glu Ala Lys 

35 40 45 

Glu Arg Pro Pro Leu Ala Arg Asn Val Phe Arg Pro Gly Gly His Ser 
50 55 60 

Tyr Gly Gly Gly Ala Thr Asn Ala Asn Ala Arg Ala Lys Gly Gly Thr 
65 70 75 80 

Gly Gin Thr Gly Gly Leu Thr Gin Pro Lys Lys Asp Glu Pro Lys Lys 
BST 90 95 

Leu Pro Pro Arg Pro Gly Gly Pro Glu Pro Lys Pro Gly His Pro Pro 
100 105 no 



Gin Thr Arg Gin Ala Thr Ala Arg Thr Val Thr Pro Lys Gly Gin Leu 
115 120 125 
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Pro Gly Gly Lys Ala Pro Pro Lys Ala Gly Ser Val Pro Ser Ser Phe 
130 135 140 



Leu Leu Lys Lys Ala Arg Glu Pro Gly Pro Pro Arg Glu Pro Lys Glu 
145 150 155 160 

Pro Phe Arg Pro Pro Pro lie- Thr Pro His Glu Tyr Met Leu Ser Leu 
155 170 175 



Tyr Arg Thr Leu Ser Asp Ala Asp Arg Lys Gly Gly Asn Ser Ser Val 
180 IBS 150 



Lys Leu Glu Ala Gly Leu Ala Asn Thr lie Thr Ser Phe He Asp Lys 
195 200 205 



Gly Gin Asp Asp Arg Gly Pro Val Val Arg Lys Gin Arg Tyr Val Phe 
210 215 220 



Asp lie Ser Ala Leu Glu Lys Asp Gly Leu Leu Gly Ala Glu Leu Arg 
22S 230 235 240 

He Leu Arg Lys Lys Pro Ser Asp Thr Ala Lys Pro Ala Ala Pro Gly 
245 250 255 



Gly Gly Arg Ala Ala Gin Leu Lys Leu Ser Ser Cys Pro Ser Gly Arg 
260 265 270 



Gin Pro Ala Ser Leu Leu Asp Val Arg Ser Val Pro Gly Leu Asp Gly 
275 280 m 285 



Ser Gly Trp Glu Val Phe Asp He Trp Lys Leu Phe Arg Asn Phe Lys 
250 295 300 



Asn Ser Ala Gin Leu Cys Leu Glu Leu Glu Ala Trp Glu. Arg Gly Arg 
305 310 315 320 

Ala Val Asp Leu Arg Gly Leu Gly Phe Asp Arg Ala Ala Arg Gin Val 
325 330 335 



His Glu Lys Ala Leu Phe Leu Val Phe Gly Arg Thr Lys Lys Arg Asp 
340 345 350 
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Leu Phe Phe Asn Glu He Lys Ala Arg Ser Gly Gin Asp Asp Lys Thr 
355 360 365 



Val Tyr Glu Tyr Leu Phe Ser Gin Arg Arg Lys Arg Arg Ala Pro Leu 
370 375 380 



Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys. Asn Leu Lys Ala Arg Cys 
385 .. 390 395 400 



Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp Asp Asp 
405 410 415 



Trp lie He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu Gly Leu 
420 425 430 



Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His Ala Val 
435 440 445 



lie Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pro Pro Thr 
450 455 460 



Cys Cys Val Pro Thr Arg Leu Ser Pro lie Ser lie Leu Phe lie Asp 
465 470 475 480 

Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val Val Glu 
465 490 495 



Ser Cys Gly Cys Arg 
500 
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